This study applies the gravity model to describe Uzbekistan's trade pattern, based on which several policy implications are made. We find that Uzbekistan's estimated trade flows with Ukraine, Russia, China, and South Korea are much more than the actual flows, while the country's economic contacts with its neighboring countries (Tajikistan, Kazakhstan, Kyrgyzstan, and Azerbaijan) are far less than expected. This suggests that Uzbekistan should strive to increase trade with neighboring countries, through taking part in a free trade agreement between countries of Central Asia, or strategically using neighboring countries bordering the Caspian Sea and Arabian Sea.
Introduction
Uzbekistan is a double-landlocked country, surrounded by a group of landlocked countriesAfghanistan, Kazakhstan, Kyrgyzstan, Tajikistan, and Turkmenistan. Uzbekistan lies at the core of the ancient trade routes of the "Silk Road" and has a large domestic market with the greatest population in Central Asia (31,299,500,000 as of 2016) (see Figure 1 ). Uzbekistan's location also warrants special attention in light of China's One Belt One Road (OBOR) project, which aims to connect China with Uzbekistan through Kyrgyzstan, with a connection to Tajikistan and a rail track running through Iran, Afghanistan, and Turkey and connecting to the European railway network. The project is expected to aid Uzbekistan's trade expansion and help the country strengthen its industrial base, which in turn would serve to boost the country's trade.
Yet, Uzbekistan is still relatively new to the current international trade environment, partly due to its geographic uniqueness of being doubly landlocked, to the socio-economic circumstances of its recent independence from the Soviet Union in 1991, and the subsequent transition from a centrally planned economy to a market-based one. Moreover, the country's political regimes have done little to engage in free trade, maintaining import substitution policies to prevent capital outflows and to encourage domestic production. It has yet to join the World Trade Organization and remains an observer. As such, there have not been many studies examining Uzbekistan's trade pattern: Babetskii et al. (2003) 1 and Ganiev et al. (2006) 2 investigated integration of transition economies and Central Asian economies, but less attention has been paid to Uzbekistan as a single country. The studies that do discuss Uzbekistan extensively, such as Agzamov et al. (1995) , Gürgen (1999) , and Abdullaev et al. (2009) focus on its economic reform, and the effect of market liberalization on the country's trade and domestic policies, rather than empirically studying the country's trade patterns. Meanwhile, Anderson and Klimov (2012) 3 and Bakhromov (2011) 4 discuss Uzbekistan's trade, although not empirically, and Raballand (2003) discusses factors that influence how being doubly landlocked affects trade in Central Asia, although not focusing exclusively on Uzbekistan.
Uzbekistan is growing and now actively participating in international trade. As shown in Table  1 and Figure 2 , its gross domestic product (GDP) keeps growing, and its total trade volume has almost tripled over the past decade, with the share of imports and exports in the country's GDP being on the increase, all of which warrants that the country should be given extra attention in further studies. This is the first empirical study examining Uzbekistan's trade pattern using panel data covering its 84 bilateral trading partners between 1992 and 2009. This study will first investigate whether Uzbekistan's trade pattern follows the prediction of the gravity model. Based on this observation, this study compares the theoretically-derived estimated trade flows with the actual ones to identify any discrepancies. To state the conclusion up front, we find that Uzbekistan's estimated trade flows with Ukraine, Russia, China, and South Korea are much more than actual ones, while its economic contacts with neighboring countries (Tajikistan, Kazakhstan, Kyrgyzstan, and Azerbaijan) are far less than expected. This suggests that Uzbekistan should strive to increase trade with neighboring countries, through taking part in a free trade agreement among Central Asia, or strategically using neighboring countries bordering the Caspian and Arabian Seas. This study is organized as follows. The next section discusses the major model used as well as supporting data and methods, followed by a section on empirical findings. The last section concludes the paper with policy recommendations.
Model and data
The gravity model has become an empirically successful tool to analyze international flows in various fields such migration, foreign direct investments, and especially determinants of international trade volume. The empirical success has been supported by theoretical foundations, from Linneman's (1966) four-equation partial equilibrium model of export supply and import demand to Anderson (1979) , Helpman and Krugman (1985) , and Bergstrand's (1985) monopolistic competition and increasing returns to scale. Deardoff (1995) further showed that the gravity equation can be justified from conventional trade theories. This paper basically applies the equation used by Anderson (1979) and Frankel (1997) with several control variables. The regression equation is as follows: As usual, all variables are log transformed except dummies. Exports and imports were estimated separately. The product of GDP serves as a proxy for the two countries' economic sizes. The variable was lagged by one year in order to avoid the endogeneity problem, which could arise from reverse causality; trade flows might affect GDP. The expected sign of the coefficient is positive, because countries with larger GDPs have more production capacity and thus have larger domestic markets, which could increase the volume of bilateral trade.
We estimate the product of the per capita GDP of two countries, which evaluates the income level, which is different from economic size. Whether this sign is positive or not depends on the structure of trade as suggested by Bergstrand (1989) . The positive sign of this coefficient, when exports were used as a dependent variable, implies that exported goods are mostly capital intensive. As for imports, the positive sign implies that imported goods mostly consist of luxury goods.
Distance measures trade costs-explicit or implicit. Its expected sign is apparently negative. Given that the country is doubly landlocked, we employ both air and sea distances from the capital of Uzbekistan to the capital of the trading country, as suggested by Oh and Tumurbaatar (2011) in their study on Mongolia-another landlocked country. Air distance was used in cases where the trading country is located in the same continent, and sea distance for other cases. The sea distance is calculated from the port city of Bandar Abbas (Iran), a city which Uzbekistan frequently uses for its trade. As supplements to this variable, we also employ several dummy variables depending on whether a country is landlocked or shares a border with Uzbekistan or a member of the CIS (countries newly independent from the Soviet Union). The expected signs of β 5 , β 6 , β 7 are negative, positive, and positive, as being doubly landlocked is less favorable to the trade environment though sharing borders and being a member of CIS may work positively for trade flows.
Finally, the Linder index is applied, which is the differences between the per capita income of the host country (Uzbekistan) and that of its trading partners. The expected sign of β 4 is ambiguous. A positive sign of this coefficient implies that countries trade more when their per capita income gaps are larger, supporting Heckscher-Ohlin type comparative advantage theories. A negative sign implies that countries trade more when their income levels are similar, supporting monopolistic competition-type new trade theories of differentiated products.
Panel data on Uzbekistan's bilateral trade flows with 84 countries ranging from 1992 to 2009 are used to estimate the model. Panel data capture the relevant relationships among variables over time and enable to monitor unobservable trading-partner-pairs' individual effects (Martínez-Zarzoso and Nowak-Lehmann, 2003) . One thing is that a number of zero values are observed in the dataset. Replacing them by random small numbers will bias the results (Brada and Mendez, 1985) . To overcome any possible biasness, this study applies the random effect Tobit model with zero as a lower limit, as suggested by Carrillo and Li (2004) . Table 2 shows that Uzbekistan's trade pattern is basically consistent with what the gravity model predicts. On top of the basic model with only GDP, per capita GDP and distance, the augmented model is presented with the Linder variable and dummies. Both GDP and per capita GDP are positive and distance is negative. One thing to be noted is that the coefficient for GDP is statistically insignificant; this suggests that economic size is less strong as a determinant of trade flows compared to other variables. The Linder variable is positive and statistically significant, indicating that Uzbekistan's trade is more in line with the Heckscher-Ohlin type of comparative advantage model. This is linked to the positive coefficient of per capita GDP; Uzbekistan's per capita GDP is relatively low, and it tends to trade more with higher income countries and trade different compositions of goods based on comparative advantage. Dummy variables turn out to be unimportant determinants; border and CIS variables are mostly insignificant, meaning that Uzbekistan does not have a close relationship with its neighboring countries. This finding is consistent with the results presented in Table 3 , which shows that Uzbekistan's trade with CIS countries (excluding Russia and Ukraine), most of which are its neighboring countries, is relatively inactive. Grouping the time periods into two (1992-2000 and 2001-2009 ) is also insignificant.
Findings
Based on this estimation, the current study then compares Uzbekistan's actual trade volume with the model-based estimated ones to see the difference between how the flows are and how they are expected to be. For the estimated flows, we use the results from the basic model, as most augmented variables turn out to be insignificant. We employ Sohn's (2005) approach which considers the estimated residual of the gravity equation as the difference between estimated and actual trade volumes, assuming the discrepancies as a trade barrier. In order to take robustness and sensitivity into consideration, we use not only the Tobit random effect but also pooled ordinary least squares and the general Tobit model, which actually do not vary much with each other, confirming the robustness of the results. Table 3 shows that there is a significant gap. The model expects Uzbekistan to export more than half of its entire export volume to neighboring CIS countries (excluding Russia and Ukraine, the two biggest partners of Uzbekistan), while the actual exports to these countries in 2009 were only 15.1%. This explains why the CIS dummy in Table 2 turned out to be insignificant. On the other hand, Uzbekistan's actual export shares to Ukraine (30.6%) and Russia (15.8%) are much higher than what the model predicts. In terms of imports, China (20.3%) and Korea (15%) are also cases where actual shares largely outnumber the estimated ones. Table 4 takes a closer look into the neighboring CIS countries. Again, it is confirmed that Uzbekistan's actual exports were much lower than the estimated ones with almost all CIS countries, except Russia and Ukraine. According to the random effect Tobit model estimations, the countries with the lowest actual export shares are Tajikistan (2.3% vs. 35.3%), Kyrgyzstan (2.6% vs. 11%), Kazakhstan (7.4% vs. 14.9%), etc. A similar pattern is observed for imports. Note: standard errors in parentheses and *, **, *** indicate significance at the 10%, 5%, and % level respectively. 
Conclusion
Although Uzbekistan's trade pattern is overall consistent with what the gravity model predicts, country-by-country comparison of actual versus estimated flows show that Uzbekistan's trade is skewed to only a few countries-Ukraine and Russia for exports, and China and Korea for imports-while its economic contacts with the neighboring CIS countries, particularly Tajikistan, Kazakhstan, Kyrgyzstan, and Azerbaijan, are largely neglected. The CIS dictates the current political alliance among Central Asian countries. Meanwhile, economic integration is weak. There is no organized economic partnership covering the region apart from the Central Asia Regional Economic Cooperation Program. The Shanghai Cooperation Organization (SCO) includes several Central Asian countries, but is focused on regional security rather than economic integration. Meanwhile, the Eurasian Economic Union includes only two Central Asian countries-Kazakhstan and Kyrgyzstan.
An attempt at a regional free trade agreement, emulating the economic integration of the Association of Southeast Asian Nations (ASEAN), if not to the extent of the European Union, would be advisable. Central Asian countries including Uzbekistan are modest in economic size individually, and have high trade barriers due to their being doubly landlocked. Considering this, Central Asian countries must form ties with each other in order to increase their influence in the global society.
Economic integration in other regions varies. While Asia boasts solid integration as reflected in the ASEAN, ASEAN Economic Community, and Asia-Pacific Economic Cooperation, the Middle East and North Africa regions have very limited integration, which is further hindered by the region's conflicts and tensions. While organizations such as the Arab Maghreb Union and Central Asian countries including Uzbekistan have secure and stable environments, in that they do not suffer the tensions and conflicts present in the Middle East and North Africa. However, many Central Asian countries including Uzbekistan have unique fragilities and complications from their relatively recent independence from the Soviet Union and rapid transition from a state-controlled economy to a free one. Considering how many African states have similar pasts, the current African economic communities may serve as models for organized economic integration in Central Asia. Latin America's integration efforts have begun and accelerated in similar environments, with many new sovereign states separating from former colonies, and increasing economic growth and interactions promoting integration in the interests of member states. Considering this, Latin American economic integration entities and trade blocs could be a good example for Central Asian countries to refer to in building trade agreements and cooperative partnerships among the region.
China's OBOR project presents new possibilities and opportunities to Uzbekistan both in relation to trade development and regional integration. China's OBOR initiative is interlinked with Uzbekistan's economic development model. The OBOR initiative would not only pave the way for Uzbekistan's geographical connection with its neighboring countries, China, and Russia, but also help build its industrial base; China has promised to invest in roads, rail tracks, and tunnels, and has already completed some transportation projects.
In terms of regional integration, the OBOR would help reestablish old cultural linkages that were present in the ages of the old "Silk Road" and form new bonds in technology. The project is also playing a key role in the Central Asian region along with the development of the SCO.
The issue of Central Asian economic integration is very important, and warrants much attention as a research topic for future studies.
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Notes
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